Long-term potentiation of Ca2+ signal in the rat auditory cortex.
The Ca2+ signal in supragranular layers of the rat auditory cortex (AC) was studied in slice preparations using rhod-2, a Ca2+ indicator. White matter stimulation elicited an increase in the Ca2+ signal, which was maximal in the image taken 34 ms after stimulation. This peak time was the same as that of the Ca2+ signal in pyramidal neurons injected with rhod-2. The intensity of the Ca2+ signal was proportional to the amplitude of the field potentials in supragranular layers. The Ca2+ signal was inhibited almost completely by 200 microM Ni2+ , but only slightly by 50 microM D-2-amino-5-phosphonovalerate (APV), an NMDA-receptor antagonist. Tetanic stimulation of the white matter or supragranular layers elicited long-term potentiation (LTP) of the Ca2+ signal in AC slices, but the potentiation was not clear in slices of the visual cortex (VC). The induction of LTP of the field potentials in AC slices was blocked by 50 microM APV or 50 microM Ni2+. These results indicate that Ca2+ influx through Ni2+ -sensitive Ca2+ channels in pyramidal neurons is potentiated by tetanic stimulation in parallel with LTP of neural activities and might be important for the induction of LTP in AC slices.